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Figure 58.  In-Pavement RGL Alarm Signal Connection.
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STOP BAR CONFIGURATION

"STOP” CONFIGURATION
STOP BAR “ON” (RED)

ALL "LEAD ON” LIGHTS ARE OFF

(] =SENSOR -

Figure 59.  Controlled Stop Bar Design and Operation — “STOP” Configuration.
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STOP

BAR CONFIGURATION
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4

2

INTERMEDIATE CONFIGURATION
"STOP” CONFIGURATION FOR A/C 2
A/C 1 CLEARED ONTO RWY
A/C 1 TRIPS SENSOR f
. STOP BAR "ON” (RED)
ALL "LEAD ON” LIGHTS AFTER SENSOR 1
REMAIN "ON" (GREEN)
ALL "LEAD ON” LIGHTS PRIOR TO
SENSOR 1 ARE “OFF”

[ ] =sensor

Figure 60.

Controlled Stop Bar Design and Operation — Intermediate Configuration.
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STOP BAR CONFIGURATION

— @ Ve %@

"STOP” CONFIGURATION FOR A/C 2
STOP BAR “ON” (RED)

A/C 1 TRIPS SENSOR 2
ALL "LEAD ON” LIGHTS ARE "OFF” | @ S ———=—

(] =SENSOR -

Figure 61.  Controlled Stop Bar Design and Operation — “STOP” Configuration for A/C 2.
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Typical Layout for Land and Hold Short Lights.

Figure 62.
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SAWED ()  SAWED
WIREWAYS .y WIREWAYS
-0
Al A
P-606 (RIGID PAVEMENT) 5/8" (16 mm)
P-605, TYPE Il (FLEXIBLE PAVEMENT)
1/8" (3 mm) —
TO ! ;B
. f ailE Z
1/4" (6 mm) = =
.
6-1/C 7/ ﬁ
#10 WIRES
A‘
SECTION A-A

GENERAL NOTES

1. THE INSTALLATION DETAILS SHOWN ARE FOR RIGID OR
FLEXIBLE PAVEMENT UNLESS OTHERWISE SPECIFIED.

2. THE DIAMETERS AND DEPTHS OF HOLES FOR DIRECT-MOUNTED
LIGHTING FIXTURES ARE IN ACCORDANCE WITH FIGURE 64.

3. THE ALIGNMENT OF DRILLED HOLES FOR THE FIXTURES
SHOULD NOT VARY MORE THAN 2 INCHES.

4. WHERE WIREWAYS CROSS JOINTS IN RIGID PAVEMENT, THEIR
DEPTH IS INCREASED AS SHOWN ON PLANS. SEE FIGURE 64
FOR A TYPICAL DETAIL OF JOINT INTERSECTION.
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Figure 63.  Typical Wireway Installation Details for Land & Hold Short Lights.
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SEE DETAIL B
N N NO LARGER THAN THE
N FIXTURE O.D. PLUS 1" (25 mm)
‘ AS SPECIFIED BY FIXTURE
MANUFACTURER.
AS\SCH LN N
PT\NSTE A AN VAN
AN
. i
*VARIES, SEE FIGURE 63
EXISTING JOINT
P-606 (RIGID PAVEMENT) SEAL P-605
- 3/8" (10 mm) . _
P-605, TYPE Il (FLEXIBLE PAVEMENT)\_ —| 12" (305 mm)
1" (3 ) B #10 WIRES IN
£ 1 ] OPTIONAL
1/4" (6 mm) NEZ 13 !
* NEZ (13 mm) 3 7 ) | PLASTIC
g ) > = SLEEVE
2-1/C [
#10 WIRES
N RIGID
PAVEMENT
SECTION A-A SAWING DETAIL AT
VARES JOINT INTERSECTION
DETAIL A
2" (51 mm)
1" (25 mm)
NOTES: <\
1. WIRES ARE NOT LESS THAN 1/2" (13 mm) _
BELOW JOINT SEAL COMPOUND. 1" (25 mm)
2. DETAIL B IS FOR BASE-MOUNTED FIXTURES
ONLY. USE SECTION A-A FOR DIRECT-MOUNTED !
FIXTURES. AS SPECIFIED

BY THE FIXTURE

MANUFACTURER .

(10 mm)

DETAIL B

Figure 64.  Sawing & Drilling Details for In-pavement Land & Hold Short Lights.
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AIRPORT TRAFFIC
CONTROL TOWER

LAHSO LIGHT BAR

LAHSO —
CONTROL

] )

@»H

OTHER
LOCATION

(
10!

MONITORING
OUTPUT

PHOTOCELL

|

!

L-884
PCU
RUNWAY
EDGE LIGHT
CURRENT
(STEP)
SENSOR
INPUT
POWER
RUNWAY EDGE
SOURCE LIGHT CIRCUIT
LEGEND
H L-850A OR L-850F LIGHT FIXTURE

%j} RUNWAY EDGE LIGHT
@ L-830 ISOLATION TRANSFORMER

Figure 65.  Typical Block Diagram for Land & Hold Short Lighting System.
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Figure 66.  Typical Curve for Determining Maximum Separation Between Vault and Control Panel with 120-volt AC
Control.
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Beacon Dimensions and Wiring Diagram.

Figure 67.
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COPPER-WIRE, AMERICAN WIRE GAUGE B&S
B&S OHMS PER AREA DIAMETER APPROXIMATE
GAUGE 1 000 FEET CIRCULAR IN MILS POUNDS PER
NO. 25C,77F. MILS AT 20 C. 1,000 FEET (305 m)
2 0.1593 66,370 257.6 201
4 0.2523 41,740 204.3 126
6 0.4028 26,250 162.0 79
8 0.6405 16,510 128.5 50
10 1.018 10,380 101.9 31
12 1.619 6,530 80.81 20
Calculations
1. To determine the AWG size wire necessary for a specific connected load to maintain the proper voltage
E
for each miscellaneous lighting visual aid, use the above table and Ohms Law | =— as follows:

a.  Example. What size wire will be necessary in a circuit of 120 volts AC to maintain a 2 percent voltage
drop with the following connected load which is separated 500 feet from the power supply?

(1) Lighted Wind Tee Load - 30 lamps, 25 watts each = 750 watts.

wats :@:6.25 amperes .
volts 120

(2)  The total operating current for the wind tee is | =

(3)  Permissible voltage drop for homerun wire is 120 volts x 2% = 2.4 volts.

(4) Maximum resistance of homerun wires with a separation of 500 feet (1,000 feet (305 m) of wire

E 2.4volts

used) to maintain not more than 2.4 volts drop is R=—

=———=10.3840hms per
I 6.25amperes

1,000 feet (305 m) of wire.
(5)  From the above table, obtain the wire size having a resistance per 1,000 feet (305 m) of wire
that does not exceed 0.384 ohms per 1,000 feet (305 m) of wire. The wire size that meets

this requirement is No. 4 AWG wire with a resistance of 0.2523 ohms per 1,000 feet (305
m) of wire.

(6) By using No. 4 AWG wire in this circuit, the voltage drop is E=IR=6.25-amperes x 0.2523
ohms=1.58 volts which is less than the permissible voltage drop of 2.4 volts.

2. Where it has been determined that it will require an extra large size wire for homeruns to compensate
for voltage drop in a 120-volt power supply, one of the following methods should be considered.

a. A 120/240-volt power supply.
b. A booster transformer, in either a 120-volt or 120/240-volt power supply, if it has been determined

its use will be more economical.

Figure 68.  Calculations for Determining Wire Size.
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LOAD PHOTOELECTRIC CONTROL
yd

(1]12]3[4[5]64

PHOTOELECTRIC
CONTROL BYPASS
120 VOLTS SPST TOGGLE SWITCH

(a) 120 VOLTS AC, 2 WIRE SERVICE

|_——TERMINAL BOARD

LOAD CONTACTOR
/ (SIZE AS SPECIFIED ON PLAN)

PHOTOELECTRIC CONTROL

U ‘ ‘ TERMINAL BOARD

/
(1]2[3[4]5]6]

PHOTOELECTRIC
CONTROL BYPASS
SPST TOGGLE SWITCH

e

120 VOLTS
(b) 120 VOLTS AC, 2 WIRE SERVICE WITH LOAD CONTACTOR

L OAD

N LOAD CONTACTOR

/ (SIZE AS SPECIFIED ON PLAN)
# i i PHOTOELECTRIC CONTROL
i TERMINAL BOARD
K \‘2 [3]4]5]6]
P { PHOTOELECTRIC
P CONTROL BYPASS
SPST TOGGLE SWITCH
120/240 VOLTS

(c) 120 VOLTS AC, 3 WIRE SERVICE WITH LOAD CONTACTOR

Figure 69.  Typical Automatic Control.
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Figure 70.  120-Volt AC and 48-Volt DC Remote Control.
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Figure 71.  Typical Structural Beacon Tower.
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Typical Tubular Steel Beacon Tower.

Figure 72.
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Figure 73.
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L—-810 OBSTRUCTION LIGHT

FLOODLIGHT (TYPICAL)
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ST TS TS ST ST ST 7T OBSTRUCTION LIGHT

FLOODLIGHTS, QUANTITY 116 WATTS
AND WATTAGE PER
MANUFACTURER
120 VAC
FRANGIBLE WIRING DIAGRAM
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L—867 BASE

STANDARD ILLUMINATED FRANGIBLE
457mm (18") WIND CONE ASSEMBLY

| — 806 WINDCONE ASSEMBLY
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NOT TO SCALE

Figure 75.  Externally Lighted Wind Cone Assembly (Frangible).
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Typical Layout for MALSF.

Figure 76.
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Typical Layout for Runway End Identifier Lights (REILs).

Figure 77.
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I
I .
| Distance from threshold chosen
to give correct TCH and OCS \
| \
' \
I — \
| 10° — 4 mile radius |
_— —_—— —_— = -
| 10° —] |
| — /
i I /
50 feet (+10, -0)I /
| /
7
PAPI
(4or2

light units

20to
30 feet
| Lowest on-course
I aiming angle *
| Obstacle Clearance
| Surface (OCS)

begins* Obstacle Clearance

I
I
I
I
I
I
I
I
< 300 feet =I
| Surface (OCS) *
I
I

Threshold Crossing
Height (TCH)
Table 1.

PAPI OCS angle = Lowest on-course aiming angle - 1 degree

NOTES

1. The visual glide path angle is the center of the on-course zone, and is a nominal 3 degrees when measured from the horizontal

surface of the runway.
a. For non-jet runways, the glide path may be raised to 4 degrees maximum to provide obstacle clearance.
b. If the PAPI glide path is changed to a higher angle from the nominal 3 degrees, it must be communicated in a Notice to
Airmen (NOTAM) and published in the Airport Facility Directory.
PAPI Obstacle Clearance Surface (OCS).
a. The PAPI OCS provides the pilot with a minimum approach clearance.
b. The PAPI must be positioned and aimed so no obstacles penetrate this surface.
(1) The OCS begins 300 feet (90 m) in front of the PAPI system.
(2) The OCS is projected into the approach zone 1 degree less than the aiming angle of the third light unit from the runway
for an L-880 system, or the outside light unit for an L-881 system.
c. Example: For an L-880 PAPI system with a 3 degree glide path and 20 feet of separation between light units, the third light
unit from the runway would be aimed at:
3 degrees - 10 minutes = 2 degrees, 50 minutes elevation
(1) The 10 minutes correction was obtained from Table 7.2.
(2) The OCS angle would be:
2 degrees 50 minutes - 1 degree = 1 degree 50 minutes.
d. The OCS is 10 degrees either side of the extended runway centerline and projects 4 statute miles from its point of origin.
e. |If a site survey determines there is an obstacle penetrating the OCS then:
(1) Remove the obstacle if possible.
(2) Increase the PAPI approach path angle.
(3) Move the PAPI toward the threshold to provide an increased TCH equal to the obstacle penetration height.

Figure 78.  PAPI Obstacle Clearance Surface.
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(1) Glide path correct.
2 white - 2 red lamps.

I

I
0000 I
10

(2) Slightly below glide path.
Left white, 3 red.

(1) Correct glide path:
Leftmost lamp is white;
lamp closest to runway is red.

Oo® 10

(3) Below the correct glide path.
All red.

(4) Slightly above the correct glide path.

Left red, 3 white.

(2) Low glide path:
Two red lamps.

o0 10

(5) Above the correct glide path:

(3) High glide path:

All white. Two white lamps.
0000
Type L-880 Type L-881
NOTE: The PAPI is a system of either four or two identical light units placed on the left of the

runway in a line perpendicular to the centerline. The boxes are positioned and aimed to
produce the visual signal shown above.

Figure 79.
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Aiming angle or visual
approach path

e . I — Reference
T /' '\T Plane
— d —»
Ideal
RRP D1 ——»

Siting station displaced towards threshold

Aiming angle or visual

Ideal

RRP\ ¢ Reference
| - '\T Plane

¢ D1 >

£RRJ<\

«—— d ——>

Siting station displaced from threshold

Symbols:
DI = ideal (zero gradient) distance from threshold
RWY = runway longitudinal gradient
TCH = threshold crossing height
T = threshold
e = elevation difference between threshold and RRP
RRP = runway reference point (where aiming angle or visual approach path intersects runway profile)
d = adjusted distance from threshold
Q = aiming angle

Figure 80.  Correction for Runway Longitudinal Gradient.

173



AC 150/5340-30B
Appendix 1

August 1, 2006

REMOTE CONTROL
STATION

OFF-ON SWITCH |
.| HIGH-LOW SWITCH

120/240 VAC

REMOTE CONTROL

10 - I/C WIRES FOR MALS POWER SUPPLY

2 - 1/C WIRES FOR SF POWER SUPPLY

3 - 1/C WIRES FOR SF TIMING
(4-1/C WIRES ARE REQUIRED FOR
UNGROUNDED COMMON RETURN)

LIGHTING ARRESTER BOX ‘

MAIN
JUNCTION

BOX

]

PREFABRICATED METAL HOUSING, VAULT OR FIELD POWER

AND CONTROL STATION

MAIN

L1
LN

/ POWER SWITCH

}

PRIMARY SWITCHES \ %
F— K byl L2
! | ‘ } JL/: ,,,,,, 1
h |
sclD-N
| ‘ ‘ |
| |
| |
¢ e
120/240 VAC "/\"
CIRCUIT " ¢ o
BREAKER — XXX
PANEL E3 IF FLASHER WITH 240V. INPUT IS SELECTED.
DELETED, THIS TRANSFORMER.
Py MALS REMOTE CTLED. SF POWER SUPPLY, MINIMUM IS 1.5 KW.
RELAY FOR HIGH-LOW
- INTENSITY SETTING OF
o MALS 120 VAC INPUT
®240v ¢ o *
. . L-849
! e MASTER
L 2 (T
3 150V TIMER
® 4 l\ L LI K
240/120/60 VAC
MALS POWER SUPPLY
CENTER TAPPED
TRANSFORMER 10 KW.
MINIMUM OUTPUT

PRIMARY POWER
AS REQUIRED

Figure 81.
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10- I/C WIRES MALS POWER SUPPLY
2-1/C WIRES SF POWER SUPPLY
3-I/C WIRES SF TIMING
RUNWAY MALSF
3‘ ‘E LIGHTING SYSTEM
~— #10 OR #12 AWG
STRANDED WIRE
ON-OFF SERIES DEVICE
T 120/240 VAC
| e
3 / MAIN SWITCH
PHOTOMETRIC T — T
o oo
AUTOMATIC OR ; e
MECHANICAL R i ‘ i LN | PRIMARY POWER
CONTROL FOR HIGH PRIMARY inii— J;/_\\ L2 | ASREQUIRED
-LOW INTENSITY SWITCHES ! ! | i
SETTING OF MALS- ‘ i
2-1/C WIRES. ! |
il T
USE AUTOMATIC I e e —ele
CONTROLS D] e —eole
rd ! I
{ . ‘ ‘
| '
Q. . |
N >
T8 ® 240v . .
'/ ;‘ ot - [— MASTER
o 3‘ E 2 120V TIMER
< \ L [
240/120/60 VAC
MALS POWER SUPPLY SF POWER
CENTER TAPPED
TRANSFORMER 10 KW. fgi':\;\';Y
MINIMUM OUTPUT MINIMUM
IF FLASHER WITH 240V. INPUT IS SELECTED,
DELETE THIS TRANSFORMER
LIGHTING ARRESTER BOX
FIELD POWER AND CONTROL STATION
-
2 1/C (MALSF) (4-1/C WIRES ARE REQUIRED FOR
VAN UNGROUNDED COMMON RETURN)
JUNCTION |4~ 2-!C WIRES (SF)
BOX
3 -1/C WIRES (SF)

Figure 82.

Typical Wiring Diagram for MALSF Controlled from Runway Lighting Circuit.
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Typical Field Wiring Circuits for MALSF.

Figure 83.
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Typical Installation Details for Frangible MALS Structures — 6 foot (1.8 m) Maximum.

Figure 84.
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Typical Wiring for REILs Multiple Operation.

Figure 85.
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Typical Wiring for REILs Series Operation.

Figure 86.
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FAA L-880 Style B (Constant Current) System Wiring Diagram.

Figure 87.
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